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(54) Chemical amplifying type positive resist composition 



Insoluble or poorly soluble itself in an alkali, but be- 
connes alkali-soluble after dissociation of the above- 
mentioned acid unstable group by the action of an acid; 
a radiation sensitive acid generating agent; and polypro- 
pylene glycol. 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(57) A chemical amplifying type positive resist com- 
position having excellent sensitivity and resolution, 
manifesting no generation of scum is provided, which 
comprises a resin which has a polymerization unit de- 
rived from hydroxystyrene and a polymerization unit de- 
rived from 2-ethyl-2-adamantyl (meth)acrylate, and is 
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Description 

[00011 The present invention relates to a resist composition suitable e.g. for lithography, which acts by high eneray 
rays such as far ultraviolet rays (including excimer laser), electron beam, X rays or radiation light 
[0002J Recently, according to high integration of integrated circuits, submicron pattern fonnation is required Partic- 
ularly, Irthography using a radiation source such as excimer laser light from Ictypton fluoride (KrF), argon fluoride (Arf^ 
and fluorine (Fg). electron beam. EUV light or X rays the like is noticed since they enable fine pattern formation As 
the restst suitable for a lithography process, a so-called chemical anriplifying type resist utHizing an acid catalyst and 
chemjcal amplifying effect is adopted. In the chemical amplifying type resist, acids generated from an acid generating 
agent at a part irradiated with radiation are diffused by the subsequent heat treatment (post exposure bake- hereinafter 
abbreviated as PEB In some cases), and the solubility of the irradiated part in an alkali developer is d^anqed bv a 
reaction using this acid as a catalyst. Thus, a positive or negative pattem is given. 

[0003] In positive resists of chemical amplifying type, resins in which an alkali-soluble group is protected by a group 
which IS dissociatable by the action of an acid are often used in combination with an acid generating agent It is reported 
that high resolution and excellent dry etching resistance are obtained particulariy by using a protective group such as 
a 2-alkyl-2-adamantyl group or 1-adamantyl-1-alkylalkyl group as shown in S. TakechI etal.. J. Photopolym Sci Tech- 
nol.. Vol 9, No. 3. 475-487 (1 996) and JPVV-9-731 73. as the group dissociatable by the action of an acid as described 
above. Nozaki et ai.. J. Photopolym. Scl. Technol.. Vol. 13. No. 3. 397-403 (2000) discloses a resist for electron beam 
using a copolymer resin of 2-methyl-2-adamantyl methacrylate or 2-ethyl-2-adamentyl methacrylate with hydroxysty- 
rene. and reports that partfcularly those using a copolymer resin of 2-ethyl-2-adamantyl methacryJate with hydroxystv- 
rene have high sensitivity and are excellent in etching resistance, and provide high resolution in exposure to KrF 
excimer laser. r- 

However, chemical amplifying type positive resists using a copolymer of 2-ethyl-2-adamantyl methacrylate 
with hydroxystyrene have a problem of generation of scum after development. 
2s [0005] An object of the present invention Is to provide a chemical amplifying type positive resist composition havina 
excellent sensitivity and resolution and showing less scum problem. 

[0006] This object could be achieved on the basis of the finding that excellent performances can be obtained without 
generation of scum by using a specific copolymer as a resin component of a chemfcal amplifying type positive resist 
and allowing polypropylene glycol to be contained in the resist. 
30 [00071 The present invention provides a chemical amplifying type positive resist composition comprising 

a resin which has a polymerization unit derived from hydroxystyrene and a polymerization unit derived from 2-ethyl- 
2-adamantyl (meth)aciylate. and is insoluble or pooriy soluble itself in an alkali, but becomes alkali-soluble after 
dissociation of the above-mentioned acid unstable group by the action of an acid; 
3s a radiation sensitive acid generating agent; and polypropylene glycol. 

[00081 The resin component in the resist composition of the present invention has essentially at least two polymer- 
ization units, a polymerization unit derived from hydroxystyrene and a polymerization unit derived from 2-ethyl-2-ada- 
^ ""Tv^ (meth)acrylate. The resin component causes a chemteal change by the action of an acid to become alkali- 
soluble though it is insoluble or pooriy soluble itself in an alkali. These polymerization units are formed by opening of 
a double bond in a styrene part and a double bond in a (meth)acryl part, respectively, and specifically, can be repre- 
sented by the following fomnula (I) and formula (II), respectively. 
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wherein, R** represents a hydrogen atom or methyl group, and R2 represents an ethyl group. 

[0009] In the hydroxystyrene unit of the fomriula (I), positional relation between a hydroxyl group and vinyl group is 
not particularly restricted, but p-hydroxystyrene Is generally used. 
20 [0010] The resin having a polymerization unit derived from hydroxystyrene and a polymerization unit derived from 
2-ethyl-2-adamantyl (meth)acrylate can be produced, for example, as follows. First, acetoxystyrene and 2-ethyI-2-ad- 
amantyl (meth)acrylate are copolymerized by an ordinary method, then, the copolymer is hydrolyzed to a suitable 
degree to change a part or all of acetoxy groups into hydroxyl groups, to produce the resin. 

[0011] The copolymerlzation using hydroxystyrene or acetoxystyrene and 2-ethyl-2-adamantyI (meth) aery late, fur- 
25 ther. If necessary, a monomer having a group unstable to an acid and/or other monomers can be conducted according 
to an ordinary method. For example, a method is adopted in which raw material monomers are dissolved in a suitable 
solvent, a polymerization initiator is added to this solution to initiate polymerization, and the reaction is continued under 
heating or cooling. As the reaction solvent, alcohols such as methanol, ethanol, 2-propanol and tert-butanol, aromatic 
hydrocarbons such as benzene, toluene and xylene and ethers such as tetrahydrofuran and 1 .4-dioxane can be used. 
3o As the polymerization initiator, azo compounds such as 2,2'-azobis(isobutyronitrile) and dimethyl 2,2*-azobis(2-meth- 
ylpropionate), peroxides such as benzoyl peroxide and tert-butyl peroxide, redox type initiators such as hydrogen 
peroxide/ferrous salt and benzoyl peroxide/dimethylaniline and alkylated metals such as butyllithium and triethyialu- 
minum can be used. 

[001 2] In addition to a polymerization unit derived from hydroxystyrene and a polymerization unit derived from 2-ethyl- 

35 2-adamantyl (meth)acrylate, as described above, the resin component constituting the positive resist composition of 
the present invention may further contain other polymerization units, for example, polymerization units derived from 
styrene, acrylonitrile. methyl methacrylate and methyl acrylate. Further, the resin component may be partially hydro- 
genated, or an alkyi group, alkoxy group and the like may also be introduced in a phenol nuclei in amount maintaining 
alkali-solubility, for improvement of transparency. 

^ [0013] However, it is preferable that the total amount of a polymerization unit derived from hydroxystyrene and a 
polymerization unit derived from 2-ethyl-2-adamantyl {meth)acrylate occupies 50 mol% or more based on the whole 
polymerization units in the resin. The l^tio of these polymerization units usually from 99:1 to 60:40, preferably from 
95:5 to 70:30 in temns of molar ratio of polymerization unit derived from hydroxystyrene to polymerization unit derived 
from 2-ethyl-2-adamantyI {meth)acrylate. The proF>ortlon of a polymerization unit having a group unstable to an acid 

^ is usually 50 mol% or less, preferably 1 0 mol% or more and 45 mol% or less. 

[001 4] The acid generating agent used in the present invention is a substance which is decomposed to generate an 
acid by applying a radiation such as light or an electron beam 

on the substance itself or on a resist composition containing the substance. The acid generated from the acid 
generating agent acts on said resin resulting in cleavage of the group cleavable by the action of an acid existing in the 

so resin. 

[0015] Such acid generating agents, for exeunple, include other onium salt compounds, organo-halogen compound 
such as 1 ,3 5-triazine compounds, sulfone compounds and sulfonate compounds. 
[0016] Specif b examples thereof include: 
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diphenyllodonium trifluoromethanesulfonate, 
4-methoxyphenylphenyliodonium hexafluoroantimonate. 
4Hrnthoxyphenylphenyliodonium trifluoromethanesutfonate. 
bis(4-tert-butylphenyl)todonium tetrafluoroborate, 
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bis(4-tert-butyIphenyl)iodonlum hexafluorophosphate, 
bis(4-tert-butylphenyl)iodonium hexafluoroantimonate, 
bis(4-tert-butylphenyl)iodoniumtrifluoromethanesulfonate. 

triphenylsulfonium hexafluorophosphate. 

triphenylsulfonium hexafluoroantimonate, 

triphenylsulfonium trifluoromethanesulfonate, 

triphenylsulfonium 2,4.6-trilsopropylbenzenesulfonate, 

4-methylphenyldiphenylsulfonium perfluorobutanesulfonate, 

4-methylphenyldiphenylsulfonium perftuorooctanesulfonate. 

4-methoxyphenyldlphenylsulfonlum hexafluoroantimonate. 

4-methoxyphenyldiphenylsulfonium trifluoromethanesulfonate, 

p-totyldrphenylsulfonium trifluoromethanesulfonate. 

2,4,6-trlmethylphenyldlphenylsulfonium trifluoromethanesulfonate, 

4-teit-butylphenyldiphenylsulfonium trifluoromethanesulfonate, 

4-phenylthiophenyldiphenylsulfonium hexafluorophosphate, 

4-phenylthrophenyldiphenylsulfonjum hexafluoroantimonate, 

1 -(2-naphthoylmethyl)thlolanium hexafluoroantimonate. 

1 -(2-naphthoylmethyl)thiolanium trifluoromethanesulfonate, 

4-hydroxy-1 -naphthyldimethylsulfonlum hexafluoroantimonate, 
4-hydroxy-1-naphthyldimethylsulfonlum trifluoromethanesulfonate, 
2-methyl-4.6-bis(trichloromethyl)-1 .3,5-triazine, 
2,4,6-tris(trichloromethyl)-1 ,3,5'triazine, 
2-phenyl-4,6-bis(trichloromethyl)-1 ,3,5-tria2ine. 
2-(4-chlorophenyl)-4,6>bis(trichloromethyI)-1,3,5-tria2ine. 
2-(4-methoxyphenyl)-4,6-bis{trichloromethyl)-1,3.5«tria2ine, 
2-(4-methoxy-1 -naphthylM.6-bis(trichloromethyl)-1 ,3,5-tria2ine, 
2-(benzo[d][1 ,3]dioxolane-5-yl)-4,6-bis(trichloromethyl)-1 ,3,5-tria2ine. 
2-(4-methoxystyryl)-4.6-bis(trichloromethyl)-1,3.5-triazine. 
2-(3.4.5-trimethoxystyryl)-4,6-bis(trichloromethyl)-1 .3,5 -triazine, 
2-(3.4-dimethoxystyryO-4.6-bis(trichloromethyl)-1 ,3.5-triazine, 
2-(2,4-dimethoxystyryl)-4,6-bis(trichloromethyl)-1, 3,5-triazine. 
2-(2H7iethoxystyryl)-4,6-bis(trichlorc)methyI)-1.3.5-triazine. 
2-(4-butoxystyryl)-4,6-bis(trichloromethyl)-1,3,5-tria2ine, 
2-(4-pentyloxystyryl)-4.6-bls(trichloromethyl)-1,3,5-tria2ine. 

1- benzoyM-phenylmethyl p-toluenesulfonate (so-called 
benzointosylate), 

2- benzoyl-2-hydroxy-2.phenylethyl p4oluenesulfonate (so-called a -methylolbenzointosylate) 
1 ,2,3-benzenetriyl trimethanesulfonate. 

2,6-dinitrobenzyl p-toluenesulfonate. 

2-nltrobenzyl p-toluenesulfonate, 

4-nitrobenzyl p-toluenesulfonate, 

diphenyl disulfone, 

di-p-tolyl disulfone, 

bls(phenylsulfonyl)diazomethane. 

bls(4-chlorophenylsulfonyl)dlazomethane, 

bis(p-tolylsulfonyl)diazomethane. 

bis{4-tert'butylphenylsulfonyl)dlazomethane, 

bis(2,4-xylylsulfonyl)diazomethane. 

bls(cyclohexylsulfonyl)diazomethane, 

(ben2oyl)(phenylsulfonyl)diazomethane, 

N-(phenylsulfonyloxy)succinimide, 

N-(trifluoromethylsulfonyloxy)succinimide, 

N-(trifIuoromethylsulfonyloxy)phthalimide, 

N-(trifIuoromethylsulfonyloxy)-5-nort3omene-2,3-dicarb6xy imide, 
N-(trifluoromethylsulfonyloxy)naphthalimide, 
N-(10-camphorsulfonyloxy)naphthalimlde, and the like. 

(5-propylsulfonyloxyimino-5H-thiophene-2-yliden)-(2-methy lphenyl)acetonitriIe. 
(5-toIuylsulfonyloxyimino-6H-thlophene-2-yliden)-(2-methy lphenyl)acetonitrile. 
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(5-n-butylsu(fonyloxyimino>5H-thiophene-2-yfiden)-(2-meth ylphenyi)acetonitiile and 
(5-n-octylsulfonyloxyimino-5H-thiophene-2-yliden)-(2-methylphenyl)acetonitrile. 

[0017] Polypropylene glycol which Is another component of the positive resist composition of the present invention 
5 can prevent generation of scum by promoting generation of an acid and dissociation of a group unstable to an acid 
when an acid generated from an acid generating agent by light and heat acts on the above-mentioned resin to dissociate 
a group unstable to an acid. 

[0018] The content of propylene glycol used here is appropriately selected depending on the kind of the photoresist 
composition, and is from 0,1 to 5% by weight of total solid contents in the resist. The hnolecular weight of polypropylene 
10 glycol is appropriately selected depending on the kind of photoresist composition, and usually from 500 to 5000 in 
temns of weight-average molecular weight. 

[0019] It Is also known that, generally in a chemical amplifying type positive resist composition, performance dete- 
rioration due to the deactivation of an acid associated with leaving after exposure can be reduced by adding basic 
compounds, especially basic nitrogen-containing organic compounds such as amines as quenchers. Concrete exam- 
15 pies of the basic compounds to be used in the present invention as quenchers include the ones represented by the 
following formulae: 
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tTonTrc^Kl'tiTL '"d^^"d^"«y each other, hydrogen, cycloalkyi, aryl or alkyi which may be op- 

tionally substituted with a hydroxyl. ammo which may be optionally subsUtiuted with alkyI having 1 to 6 cartoon atoms 

ZZT'Jl^'Z] '° ^"^ '^''^^ ^^"^ °' '""^^"^ ^^-^ other, represent hj 

drogen cycloalkyi, aryj, alkoxy or alkyI which may be optionally substituted with a hydroxyl. amino whteh may be 
optionally substiUuted with alkyI having 1 to 6 carbon atoms, or alkoxy having 1 to 6 carbo!; atoms; rep^esenfe 
cycloalkyi or alkyI which may be optionally substituted with a hydroxyl, amino which may be optionally subslitiuted with 

S'T'i . ^T^' °' ""^'^ '^""^ ' ^ ^ ^^P^^^«"ts alky., alkylene carbonyl. imTno 

sulfide, disulfide or a secondary amine. The alkyI represented by R11 to R17 and alkoxy represented by R" to Ris 
may have about 1 to 6 carbon atoms. The cycloalkyi represented by RH to Ri7 may have about 5 to 1 0 carbon atoms 
and the aorl represented by RH to R" and Ri^ may have about 6 to 1 0 ca*on atoms. The alkylene represented^ 
A may have about 1 to 6 carbon atoms and may be straight-chained or branched. 

r0020J Hindered amine compounds having piperidine skeleton . such as those disclosed in 1 -52S75 can also 

be used as quenchers. ' 

"^f/e^'^t *=o'^P°sition of the present invention preferabV contains the resin in an amount of 80 to 99 9 % by 

f ^^!"* ^" °* °- *° 2° ^^'9''* '•^^e** O" the total solid component weight 

of the resist composihon. When a baste compound is used as a quencher, it is preferably contained in an amount of 1 
^ by weight orless based on the total solid component weight of the resist composition. The composition may also 
contain, if required, a small amount of various additives such as sensitizers, dissolution inhibitors, resins other than 
mo^r^^^'"' ^"'^^'^'^"ts- stabilizers, and dyes so far as the objects of the present invention is not hamned. 
[0022] The resist composition of the present invention generally becomes a resist solution in the state in which the 
TJZ^ components are dissolved In a solvent to be applied on a substrate such as a silicon wafer The 

iTi^ "'!k ""^l T ^^"^ component, has an appropriate drying rate, and provides a 

Z^T 2 ^ """^^'"^ evaporation of the solvent, and can be one which is general? used in thfe field 
KnSLno r?^^ thereof include glycol ether esters such as ethylcellosolve acetate, methyteellosolve acetate and 
propylene g^^col monomethyl ether acetate; esters such as ethyl lactate, butyl acetate, amyl acetate and ethyl pyruvate- 
f 2-heptanone and cyclohexanone; cyclic esters such afSoSc 

Jhe^^f ^ 3-methoxy-l -butanol. These solvents can be used alone or in combination of two or more 

[0024] The resist film applied on a substrate, and dried is subjected to an exposure treatment for patteming Then 
ZZrTrZ^Tfr^} r""""^ ^ ""'•^'"^ development by an aLli de>Soper is 

oene^^^n InL T ''"^^ °' ^''^""^ ^°'"«°ns used in this fieW. In 

Sited c^^n^ is Xruser *'^ '^ 

tK^^ present invention will be described in more detail by way of examples, whteh should not be construed as 
ZT^ T T''^ °L ^^'^ representing content or used amount in examples are 

by we^ht unless othenvise stated. The weight-average molecular weight (Mw) or degree of dispersion (IVIw/Mn) Is a 
value detemiined from gel pemneatten chromatography using polystyrene as a refer^ce standard. 

(la) Synthesis of copolymer of 2-ethyl-2-adamantyl methacrylate and p-acetoxystyrene (20:80) 

10026] Into a flask was charged 39.7 g (0.16 mol) of 2-ethyl-2-adamantyl methaciylate. 103.8 g (0 64 mol) of d- 
S^Sl^s^r Tf T ^ 1 ^oPropanol and the atmosphere was purged with nitrogen. The resultant solution 
heated to 75"C. Into th« solution. 11.05 g (0.048 mol) of dimethyl 2.2'-azobls(2-methylpropionate) dissolved in 22 11 

.V T!°''^?H "^^ '""^"'^ ''^ ''^P* '^""'^ «t 75-C and for about 1 2 hours under 

reflux. Then, the mixture^was diluted with acetone, and charged Into methanol to precipitate a crystal whteh was re- 
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moved by filtration. The crude crystal of the copolymer of 2-ethyl-2-adamantyl methacrylate and p-acetoxystyrene was 
obtained in an amount of 250 g. 

(1b) Synthesis of copolymer of 2-ethyl-2'adamantyl methacrylate and p-hydroxystyrene (20:80) 

5 

[0027] Into a flask was charged 250 g of the crude crystal of the copolymer of 2-ethyl-2-adamantyl methacrylate and 
p-acetoxystyrene (20:80) obtained in (1a), 10.3g (0.084 mol) of 4-dlmethylaminopyridine and 202 g methanol. The 
resultant solution was kept for 20 hours under reflux. After cooling, the solution was neutralized with 7.6 g (0.126 mol) 
of glacial acetic acid, and charged into water to precipitate a crystal which was removed by filtration. Then, the crystal 

10 was dissolved in acetone, and charged into water to precipitate a crystal which was removed by filtration. This operation 
was repeated three times in total, then, the resulted crystal was dried. The crystal of the copolymer of 2-ethyl-2-ada- 
mantyl methacrylate and p-hydroxystyrene was obtained in an amount of 95.9 g. The resin had a weight-average 
molecular weight of about 8600 and a degree of dispersion of 1 .65 (GPC method: In temris of polystyrene), and revealed 
a copolymerization ratio of about 20:80 measured by a nuclear magnetic resonance (^^C-NMR) spectrometer. This 

IS resin is called Resin A. 

(2a) Synthesis of copolymer of 2-ethyl-2-adamantyl methacrylate and p-acetoxystyrene (30:70) 

[0028] Into a fjask was charged 59.6 g (0.24 mol) of 2-ethyl-2-adamantyl methacrylate, 90.8 g (0.56 mol) of p-ace- 
20 toxystyrene and 279 g of tsopropanol and the atmosphere was purged with nitrogen. Then, the solution was heated 
to 75°C. Into this solution, 11.05 g (0.048 mol) of dimethyl 2,2*-azobls(2-methylpropionate) dissolved in 22.11 g of 
isopropanot was added dropwise . The mixture was kept for about 0.3 hours at TS^C and for about 12 hours under 
reflux, then, diluted with acetone, and charged Into methanol to precipitate a crystal which was removed by filtration. 
The crude crystal of the copolymer of 2-ethyl-2-adamantyl methacrylate and p-acetoxystyrene was obtained in an 
25 amount of 250 g. 

(2b) Synthesis of copolymer of 2-ethyl-2-adamantyl methacrylate and p-hydroxystyrene (30:70) 

[0029] Into a flask was charged 250 g of the crude crystal of the copolymer of 2-ethyl-2-adamantyl methacrylate and 
30 p-acetoxystyrene (30:70) obtained in (2a), 10.8 g (0.088 mol) of 4-dimethylaminopyhdine and 239 g methanol. Then, 
the solution was kept for 20 hours under reflux. After cooling, the solution was neutralized with 8.0 g (0.133 mol) of 
glacial acetic acid, and charged Into water to precipitate a crystal which was removed by filtration. Then, the crystal 
was dissolved in acetone, and charged into water to precipitate a crystal which was removed by filtration. This operation 
was repeated three times in total, then, the resulted crystal was dried. The crystal of the copolymer of 2>ethyl-2-ada- 
^ mantyl methacrylate and p-hydroxystyrene was obtained in an amount of 102.8 g. The resin had a weight-average 
molecular weight of about 8200 and a degree of dispersion of 1 .68 (GPC method: in temris of polystyrene), and revealed 
a copolymerization ratio of about 30:70 measured by a nudear magnetic resonance (^^C-NMR) spectrometer. This 
resin is called Resin B. 

40 Exanriples and Comparative Example 

[0030] Resin A and Resin B was mixed at a ratio of 1 :1 to give a resin, and this resin was mixed with acid generating 
agents of the following formulae (111) and (IV), quencher and solvent In a formulation shown below to provide a solution. 
This solution was further filtrated through a fluorine resin filter having a pore diameter of 0.2 |xm to prepare a resist 
^5 solution. 
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Resin mixture 




13.5 parts 


Acid generating agent 


acrd generating agent (til) 


0.45 parts 




acid generating agent (IV) 


0.45 parts 


Quencher 


diisopropy {aniline 


0.055 parts 


Solvent 


propylene glycol monomethyl ether acetate 


90 parts 



[hnwn in?M ^"^"^^ polypropylene glycols (PPG) having weight-average molecular weights 
shown in Table 1 in an amount of 1 0% based on the resin solid content. 

Table 1 



Example No. 


Molecular weight of PPG 


Example 1 


1000 


Example 2 


2000 


Example 3 


3000 


Comparative example 1 


No addition 



I0032J On a silicon wafer, an anti-reflection film rDUV-42" manufactured by Nissan Chemical Industries Ltd 1 was 

applied under pre-bake conditions of 21 5'C and 60 secorids to give a thickness of 0.06 jmi. Then, each resi^ 
was spin-coated on this, followed by pre-baklng on a proximity hot plate under conditions of 110-C and 60 ^ionS to 
fomr, a resist film having a thickness of 0.42 jmi. A wafer carrying thus fomied resist film was exposed using a KrF 
excimer stepper [ -fMSR S203B- manufactured by Nikon Corp., NA=0.68. a =0.85. 2/3 annular illuminaSnTvia .iste 
having various forms and dimensions. Then, PEB was conducted under conditions of 1 30=C and 60 secon* o^^ot 
plate, further paddle development was conducted for 60 seconds with a 2.38% tetramethyl ammonium hydroxide 
aqueous solution. Patterns after development were observed by a scanning electron microscope, and sensit^t ^es 
olution and presence of scum were checked as described below. Results are shown In Table 2 
[0033] Rim penetrating sensitivity: This was Indicated by the minimum exposure required for film penetration of 2 
mm square open field after exposure and development. This is represented by Eth 

Trhl is re^s^ntS b7S' indicated by exposure amount at wh»h 0.13 ^m line and space pattern was 1 : 

Presence of scum: A wafer carrying patterns foimed at exposure at which 0.15 ^m line and space pattern 
was 1 .1 was observed from the upper surface using a scanning electron mfcroscope. and presence of scum (resWue) 

waTr^Tesemfd bra''^''"' 

Te^itive s^e^isiT^^ ^'^'^ ^ °^ ^P^'^^ P^"^"^ separating at exposure 
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Table 2 



Example No. 


Molecular weight of PPG 


Sensitivity 


Resolution /iim\ 


n^ic»9<7iioo %ji scum 


(mJ/cm2) 






Eth 


Eg 






Example 1 


1000 


11 


32 


0.13 


O 


Example 2 


2000 . 


11 


32 


0.13 


o 


Example 3 


3000 


11 


32 


0.13 


o 


Comparative example 1 




11 


32 


0.13 


X 



[0037] The resist composition of the present invention has excellent sensitivity and resolution, and manifests no 
generation of scum. Therefore, fine resist patterns can be formed with good precision by using this composition. 



Claims 

1 . A chemical amplifying type positive resist composition comprising 

a resin which has a polymerization unit derived from hydroxystyrene and a polymerization unit derived from 
2-ethyl-2-adamantyl (meth)acrylate, and is insoluble or poorly soluble itself in an alkali, but becomes alkali* 
soluble after dissociation of the above-mentioned acid unstable group by the action of an acid; 
a radiation sensitive acid generating agent; and polypropylene glycol. 

2. The chemical amplifying type positive resist composition according to claim 1 , wherein the content of the propylene 
glycol is from 0.1 to 5% by weight of the total solid content In the resist. 

3. The chemical amplifying type positive resist composition according to claim 1 , wherein the weight-average molec- 
ular weight of the polypropylene glycol is from 500 to 5000. 

4. The chemical amplifying type positive resist composition according to claim 1 , wherein the radiation sensitive acid 
generating agent contains at least one compound selected from onium salt compounds, organo-halogen com- 
pound, sulfone compounds and sulfonate compounds. 
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